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(57) Abstract: A tissue handling system includes a 
biopsy device having an invasive unit with tissue-re- 
ceiving and tissue-severing components being capable 
of harvesting and bringing at least one tissue sample to 
a point outside the body of a patient. The tissue handling 
system further includes a tissue collecting device adapted 
to be brought in detachable operative engagement with 
the tissue-receiving components of the biopsy device 
to remove the at least one tissue sample. Additionally, 
the tissue handling device comprises a tissue storage 
container configured to receive the at least one tissue 
sample, the entire tissue collecting device, or the part 
of the collecting device that contains the at least one 
tissue sample. The tissue storage container further being 
configured to receive a volume of preserving agent. The 
tissue handling system also comprises a vessel including 
the preserving agent adapted to be gas-tightly mated or 
coupled to the tissue storage container. 
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TISSUE HANDLING SYSTEM WITH REDUCED OPERATOR EXPOSURE 
Field of the invention 

This invention relates to systems for the acquisition and handling of tissue 
samples and, more particularly, to a system that comprises all necessary means 
5 for harvesting, storing and transporting tissue samples without requiring 

physical handling of the tissue sample by the operator, in an uninterrupted chain 
that has its point of origin within the body of the patient and has as its point of 
conclusion the commencement of analysis of the at least one sample by a 
pathologist or similarly medical skilled professional. More specifically, the 

10 invention relates to a system for the acquisition and handling of tissue samples 
that comprises all necessary means for harvesting, storing and transporting the 
at least one tissue sample without requiring physical handling of the sample by 
the operator, in an uninterrupted tissue handling chain that has its point of 
origin within the body of the patient and has as its point of conclusion the 

15 commencement of analysis of the at least one tissue sample by a pathologist or 
similarly skilled professional, while at the same time protecting the operator and 
other persons involved in the handling of tissue samples from exposure to 
potential bio-hazards and bio-contaminants as well as formalin or similar 
preserving agents that may act as carcinogens. 

20 Background of the invention 

In modern medicine it is often desirable and frequently necessary to harvest 
tissue samples from a target tissue region or tissue site inside a human or 
animal body for the purpose of diagnosing a suspected malignancy. Currently 
available biopsy devices offer several ways of accessing suspect tissue and of 

25 harvesting tissue samples that may be used for diagnostic purposes, and some 
also comprise temporary storage solutions that may be used to hold tissue 
samples during a biopsy procedure. Such a biopsy device is disclosed in US 
patent 5,526,822. The disclosed biopsy device is capable of harvesting multiple 
tissue samples in a single device insertion and features a cassette with multiple 

30 tissue chambers, permitting the temporary storage of multiple tissue samples. 
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However, none of the currently available biopsy devices and systems address all 
the functions and provide all the interfaces between functions that are involved 
in harvesting a tissue sample and getting the tissue sample to the pathologist in 
uncontaminated or undisturbed condition. Another important aspect of the 
5 present invention is to provide biopsy devices and systems that minimize 
operator exposure to bio-hazards, bio-contaminants as well as formalin and 
other known and probable human carcinogens. The current lack of commercially 
available biopsy devices and systems with one or both of these capabilities is 
problematic for several reasons. 

10 New and improved diagnostic techniques - such as cytogenetic, immunological 
and biochemical analyses require that the tissue samples be handled with 
extreme care. Since tissue architecture is an important parameter in the 
histologic analysis of samples it is important that handling of acquired tissue 
samples is minimized. 

Human tissues are potentially infectious, and an operator increases his exposure 
to such infection by physically handling tissue samples. Given this, limiting 
operator exposure to tissue samples is a sensible precaution. Currently 
available systems, such as is disclosed in US 5,526,822, provide means for 
temporarily storing one or more tissue samples during a biopsy procedure, but 
no means are provided for transferring such tissue samples to more permanent 
storage containers where preservation and fixation of the tissue samples is 
possible. In use, these systems therefore require that the operator or an 
assistant manually transfer samples from the temporary storage means included 
in the biopsy device to more permanent storage means if said samples are to be 
fixated prior to being sent to a pathologist or similarly skilled individual for 
analysis. 

Another problem that has received little attention in the design of presently 
available biopsy systems is the use of formalin or similar preserving agents to 
fixate tissue samples subsequent to their extraction from the patient. Formalin 
30 is classified by the WHO and IARC as a known carcinogen and at least some 

countries have imposed limits on the permissible exposure. These limits include 
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upper limits on the amount of airborne formalin and such upper limits have 
forced some hospitals to implement ventilation and suction systems to protect 
doctors and assistants from excessive exposure to formalin. Such 
implementation programs - when possible - are costly and potentially disruptive 
5 to established biopsy procedure routines. 

Therefore, a biopsy device and system according to the present invention that 
comprise all necessary components and functionalities for safely and efficiently 
harvesting one or more tissue samples in a single device insertion are highly 
advantageous. Furthermore, such biopsy device and system may 

10 advantageously comprise means for temporarily storing harvested tissue 
samples in individual compartments during the biopsy procedure while 
permitting the operator/doctor to inspect each tissue sample for adequacy, as 
well as means for more permanently storing and fixating the samples once the 
harvesting is over. Ideally, transfer of the tissue samples between the 

15 temporary storage means included in the biopsy device and the permanent 

storage means should be possible without requiring that the operator removes 
the samples from their individual compartments thereby minimizing the 
exposure of the operator to bio-hazards and bio-contamination. In addition, 
such a comprehensive a biopsy device and system would also provide means for 

20 aggregating formalin or a similar preserving and fixating agent while maintaining 
at all times a closed environment, to eliminate operator exposure to such 
substances. 

Summary of the invention 

In a first aspect, the present invention provides a tissue handling system 
25 comprising: 

- a biopsy device having an invasive unit with tissue-receiving and tissue- 
severing components being capable of harvesting and bringing at least one 
tissue sample to a point outside the body of a patient; 

- a tissue collecting device adapted to be brought in detachable operative 
30 engagement with the tissue-receiving components of the biopsy device to 

remove the at least one tissue sample; 
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- a tissue storage container configured to receive the at least one tissue sample, 
the entire tissue collecting device, or the part of the collecting device that 
contains the at least one tissue sample, the tissue storage container further 
being configured to receive a volume of preserving agent; and 
5 - a vessel adapted to contain the preserving agent adapted to be gas-tightly 
mated or coupled to the tissue storage container. 

Preferably, structure is provided for transferring (i.e. conveying or moving) the 
preserving agent in the vessel to the tissue storage container. As the tissue 
collecting device may be detached from the remaining components of the biopsy 
10 device and placed in the tissue storage container, which in turn may be partially 
or fully filled with the preserving agent deriving from the vessel, a convenient 
way of transferring tissue samples from the biopsy device to a storage container 
is provided. 

A compartment in the vessel for storing the preserving agent may be closed by a 
liquid and gas tight closure, which is releasable when the vessel is mated or 
coupled to the tissue storage container. In one embodiment, preserving agent 
may be released following a predefined user action, such as removal of a 
separate seal or closure or activation of a syringe plunger. In other 
embodiments, release of the closure to convey preserving agent from the vessel 
may occur automatically as a consequence of attachment of the vessel to the 
tissue storage container. For example, the tissue storage container and the 
vessel may comprise a connecting structure for gas-tightly mating or coupling 
the vessel to the tissue storage container. Hence, the connecting structure may 
be arranged to cause the closure to be released as a consequence of mating or 
coupling the vessel to the tissue storage container. 

The vessel may be comprised in a lid for closing the tissue storage container. In 
one embodiment, the lid is attachable to the tissue storage container in such a 
way that a first attachment action establishes a gas tight coupling of the vessel 
to the tissue storage container, and a second attachment action causes release 
30 of the closure. The tissue storage container and the lid are preferably arranged 
such that the second attachment action cannot occur prior to the first 
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attachment action. The first attachment action may e.g. include an axial 
displacement of the parts relative to each other, whereas the second attachment 
action may e.g. include a mutual twisting of the parts. The parts may be shaped 
and configured such that the twisting, which causes release of the closure 
5 cannot occur, before the parts are arranged in the correct axial inter- 
relationship. Preferably, the closure may be resealed following a third pre- 
defined user action, such as e.g. a further mutual twisting of the parts, to 
prevent the preserving agent from flowing back from the tissue storage 
container into the vessel. 

10 In other embodiments, the vessel may include a syringe, and the tissue storage 
container may comprise a connecting mechanism for gas-tightly mating or 
coupling the syringe to the tissue storage container, such as a luer lock or a 
septum. 

The collecting device of the biopsy device may comprise a collecting unit which 
15 comprises a plurality of individual tissue chambers, and wherein the collecting 
device is capable of sequentially removing, from the tissue-receiving 
components of the biopsy device, a plurality of individual tissue samples as they 
are excised from the body of the patient and of temporarily storing the tissue 
samples in individual tissue chambers. Alternatively, the tissue samples may be 
20 temporarily stored in one single bulk in said chamber. 

Suitable devices for harvesting and temporarily storing tissue samples are 
disclosed in International Patent Application No. PCT/DK2007/000166, which is 
hereby incorporated by reference. 

The volume of preserving agent in the vessel is preferably sufficient to cover the 
25 at least one tissue sample when stored in the tissue storage container. 

In a second aspect, the present invention provides a method of handling at least 
one harvested biopsy tissue sample, the method comprising: 
- providing the at least one tissue sample in tissue-receiving components of a 
biopsy device outside the body of a patient; 
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- detachably engaging a tissue collecting device to said tissue-receiving 
components; 

- arranging the at least one tissue sample, the entire tissue collecting device, or 
the part of the collecting device that contains the at least one tissue sample in a 

5 tissue storage container; 

- gas-tightly mating or coupling a vessel containing a volume of a preserving 
agent to the tissue storage container; 

- transferring the volume of preserving agent from the vessel to the tissue 
storage container, when the vessel is gas-tightly mated or coupled to the tissue 

10 storage container. 

The features of the system of the first aspect of the invention and their intended 
method of use may be incorporated in embodiments of the method of the 
second aspect of the invention. 

It will hence be understood that the vessel may include a compartment for 
15 storing the preserving agent, wherein the compartment is closed by a liquid and 
gas tight closure, and wherein the closure is released from a closed condition to 
an open condition, when the vessel is mated or coupled to the tissue storage 
container. The closure may be caused to be released as a consequence of 
mating or coupling the vessel to the tissue storage container. The vessel may be 
20 comprised in a lid for closing the tissue storage container, and the lid may be 
attached to the tissue storage container in such a way that a first attachment 
action establishes a gas tight coupling of the vessel to the tissue storage 
container, and a second subsequent attachment action causes release of said 
closure. A third subsequent action may cause closing of the closure to prevent 
25 preserving agent from flowing back from the tissue storage container to the 
vessel. 

The method may further comprise, subsequently to the step of transferring, the 
further step of conveying the tissue storage container with the at least one 
tissue sample container therein from a first handling site to a second handling 
30 site, when the tissue sample container is closed by said lid. The first handling 
site may e.g. be provided close to the patient, e.g. on a working desk of the 
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surgeon performing the biopsy procedure, and the second handling site may e.g. 
be provided at a remote location, such as the analysis site of the pathologist. 

In a third aspect, the invention provides a system for storing at least one 
harvested biopsy tissue sample, the system comprising: 
5 - a tissue storage container capable of receiving and storing the at least one 
tissue sample; 

- a vessel containing a volume of a preserving agent; 

- a connecting structure for gas-tightly mating or coupling the vessel to the 
tissue storage container; 

10 - a fluid transferring mechanism for causing a transfer of the volume of 

preserving agent from the vessel to the tissue storage container, when the 
vessel is gas-tightly mated or coupled to the tissue storage container. 

The features of the system of the first aspect of the invention and the method of 
the second aspect of the invention also apply to the system of the third aspect of 

15 the invention. It will hence be appreciated that the vessel may have a 

compartment for storing the preserving agent, wherein the compartment is 
closed by a liquid and gas tight closure, the closure being releasable when the 
vessel is mated or coupled to the tissue storage container. The tissue storage 
container and the vessel may comprise a connecting structure for gas-tightly 

20 mating or coupling the vessel to the tissue storage container, and the connecting 
structure may be arranged to cause the closure to be released as a consequence 
of mating or coupling the vessel to the tissue storage container. The vessel may 
be comprised in a lid for closing the tissue storage container. The lid may be 
attachable to the tissue storage container in such a way that a first attachment 

25 action establishes a gas tight coupling of the vessel to the tissue storage 

container, and a second attachment action causes release of said closure, the 
tissue storage container and the lid being arranged such that the second 
attachment action cannot occur prior to the first attachment action. A third 
subsequent action may cause closing of the closure to prevent preserving agent 

30 from flowing back from the tissue storage container to the vessel. 
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The vessel may include a syringe, and the tissue storage container may 
comprise a connecting mechanism for gas-tightly mating or coupling the syringe 
to the tissue storage container. 

The vessel may be adapted to contain a volume of preserving agent, which is 
5 sufficient to cover the at least one tissue sample when stored in the tissue 
storage container. 

It will be appreciated that the system of the third aspect of the invention may be 
used to cause the transfer of any matter into any kind of container. Hence, the 
system of the third aspect of the invention may be for storing any kind of 
10 material with any kind of liquid or gas, or for mixing two components, such as 

two kinds of liquid, two kinds of powders, or for mixing liquid into solid matter or 
powder. 

In a fourth aspect, the present invention provides a vessel for a system 
according to the third aspect of the invention, said system comprising a tissue 
15 storage container capable of receiving and storing at least one tissue sample, 
the vessel comprising: 

- a cavity containing a volume of a tissue preserving agent; 

- connecting elements for gas-tightly mating or coupling the vessel to the tissue 
storage container; 

20 - fluid transferring element for causing a transfer of the volume of preserving 
agent from the vessel to the tissue storage container, when the vessel is gas- 
tightly mated or coupled to the tissue storage container. 

The vessel may include the features described above with reference to the 
systems of the first and third aspects of the invention as well as the features 
25 described above with reference to the method of the second aspect of the 
invention. 

The vessel may hence comprise a compartment for storing the preserving agent, 
wherein the compartment is closed by a liquid and gas tight closure, said closure 
being releasable when the vessel is mated or coupled to the tissue storage 
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container. The vessel may be comprised in a lid for closing the tissue storage 
container. 

From the above description, it will be appreciated that embodiments of the 
various aspects of the present invention provide a comprehensive tissue 
5 sampling system that solves the above-mentioned and other problems by 
comprising the following: 

A. A biopsy device comprising an invasive unit with tissue-receiving and tissue- 
severing components that is capable of harvesting and bringing to a point 
outside the body of a patient one or more tissue samples. 

10 B. A tissue collecting device that may be brought in detachable 

operative engagement with the tissue-receiving components of the biopsy device 
to remove the at least one tissue sample. Said tissue collecting device may 
optionally comprise one or more tissue chambers for temporary storage of tissue 
samples during a biopsy procedure. If more than one chamber is available, said 

15 chambers may sequentially move or be moved into operative engagement with 
the tissue-receiving components to collect and individually store tissue samples. 
By suitable configuration of the tissue collecting device, the sequence and spatial 
orientation of the acquired tissue samples may be maintained at all times and 
tissue samples may be supported and protected while they are temporarily held 

20 in the tissue collecting device. 

C. A tissue storage container that is configured to receive either the one 
or more tissue samples, the entire tissue collecting device or the part of the 
collecting device that contains the one or more tissue samples. The tissue 
storage container is furthermore configured to receive a volume of preserving 

25 agent while comprising a sealed receptacle that provides a substantially sealed 
enclosure for the gaseous and liquid phases of the preserving agent. 

D. A vessel containing the preserving agent that may be gas-tightly 
mated or coupled to the tissue storage container and inject the preserving agent 
into the tissue storage container. Said vessel should preferably contain an 
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amount of preserving agent that is sufficient to cover the at least one tissue 
sample that is housed in the tissue storage container. 

In a particular embodiment, the invention provides a comprehensive tissue 
sampling system comprising: 

5 A. A multiple biopsy device comprising an invasive unit with tissue- 

receiving and tissue-severing components that is capable of harvesting and 
bringing to a point outside the body of a patient a plurality of individual tissue 
samples in a single device insertion 

B. An automatic tissue collecting device that is in detachable operative 
10 engagement with the multiple biopsy device. Said tissue collecting device 

comprises a housing and a collecting unit that comprises a plurality of individual 
tissue chambers and is held in the housing by means of a collecting unit lid that 
is releasably attached to the housing. Said tissue collecting device is capable of 
sequentially removing from the tissue-receiving components of the biopsy device 

15 a plurality of individual tissue samples as they are excised from the body of the 
patient and of temporarily storing these tissue samples in individual tissue 
chambers while maintaining at all times the spatial orientation of said samples 
relative to their positions at the point of sampling. Following completion of a 
biopsy procedure, the tissue collecting device may be detached from the biopsy 

20 device and the collecting unit along with the lid may be removed from the 

housing and transferred to a tissue storage container while still containing the 
samples. Thus, physical manipulation of individual samples is avoided. 

C. A tissue storage container that is configured receive the collecting unit of the 
tissue collecting device and to house said collecting unit along with the samples 

25 that are stored in the tissue chambers of the collecting unit. The tissue storage 
container comprises a receptacle that may be air-tightly mated to a tissue 
storage container lid and is configured to receive and support the collecting unit. 
The capacity of the receptacle is dimensioned to ensure that sufficient 
preserving agent is available to provide proper fixation of the individual samples. 
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The tissue storage container lid may be configured to mate with the lid of the 
collecting unit, permitting the operator to remove the collecting unit from the 
housing by holding the tissue storage container lid and the housing, thus 
avoiding physical manipulation of individual tissue samples. Furthermore, the 
5 tissue storage container lid may be configured to act as a reservoir for a 

preserving agent and comprises a fully enclosed cavity as well as means for gas- 
tight mating or coupling to a vessel containing a preserving agent. Suitable 
configuration of said vessel will provide gas-tight ingress and subsequent 
controlled egress of said preserving agent into the receptacle. Such means of 

10 controlled egress may be configured to provide a user-activated gas - and fluid- 
tight seal between the storage container lid and the receptacle. Such a seal may 
be activated subsequent to the egress of the preserving agent from the tissue 
storage container lid, efficiently limiting the volume of preserving agent needed 
to adequately cover the samples by keeping the preserving agent contained in 

15 the receptacle. Thus, if the amount of preserving agent applied prior to 

activation matches the capacity of the receptacle, and if the tissue storage 
container is suitably oriented during egress, it is ensured that the samples will 
be adequately covered while they are kept in the tissue storage container. If the 
means of ingress are furthermore configured to act as a gas-tight seal following 

20 removal of the vessel, substantially all the air and vapors of preserving agent 
that is contained in the storage container lid subsequent to the egress of said 
agent may be encapsulated in said lid. Thus, if ingress and subsequent egress of 
the agent is done subsequent to attachment of the tissue storage container lid to 
the receptacle, the lid may act as an air lock, permitting the ingress of the 

25 preserving agent into the tissue storage container while at the same time 
preventing vapors of said agent from escaping from said container to the 
surrounding environment. By suitable configuration of the user-activated seal, 
the air and preserving agent that is thus contained may remain encapsulated in 
the tissue storage container lid even after the lid is removed from the 

30 receptacle. 

D. A vessel containing formalin or similar preserving agent that is configured as 
a syringe and may be detachably and air-tightly mated to the ingress means of 
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the lid of the tissue storage container. Said syringe may comprise means for 
injecting the formalin at a pressure exceeding the atmospheric pressure. This 
capability is desired since injection of the preserving agent is done into a gas- 
tightly sealed container that is filled with air at atmospheric pressure prior to 
5 injection. As the preserving agent is injected into the storage container, the air 
in said container is compressed in correspondence with the volume of preserving 
agent injected. If the tissue storage container is placed with the receptacle in a 
lower position relative to the tissue storage container lid during injection, and 
the preserving agent is in a fluid phase, the laws of gravity will cause the 

10 preserving agent to move towards the bottom of the receptacle while the air 
that fills the container will be urged toward the top of the lid. If the capacity of 
the tissue storage container lid is sufficient or the amount of preserving agent is 
minimal compared with the amount of air, the operator should have to expend 
an absolute minimum of force while injecting the preserving agent. Alternatively, 

15 suitably configured tools may be provided to assist the operator. 

An important advantage of the comprehensive biopsy system according to 
preferred embodiments of the invention is that it provides extensive protection 
of the operator from liquid or gaseous components of potentially toxic and/or 
carcinogenic preserving agents by maintaining for the duration of the procedure 

20 all such agents in gas-tight enclosures. As an additional benefit associated with 
preferred embodiments of such a system, the operator is provided with means 
of transferring one or more tissue samples from a biopsy device to a preserving 
agent without having to physically manipulate individual tissue samples. Thus, 
operator exposure to bio-hazards and bio-contaminants is to a large extent 

25 avoided. 

According to one embodiment, the ingress means for the preserving agent 
comprise a female luer lock that is operatively connected to a one-way valve, 
where the one-way valve is configured to permit the passage of formalin into the 
container lid while at the same time preventing the escape of air and vapors of 
30 preserving agent once the syringe has been removed from airtight connection 
with the ingress means of the storage container lid. 
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The egress means comprise a rubber membrane that is an integral part of the 
container lid. Said rubber membrane features a number of holes. A plastic disc is 
a removable part of the receptacle and has an equal number of holes that may 
be brought into alignment with the holes in the rubber membrane. When the 
5 storage container lid is placed on the receptacle, the plastic disc is brought to 
abut and contact the rubber membrane. Alignment of the holes in the rubber 
membrane and the plastic disc may be done by twisting or rotating the storage 
container lid to a first locking position. In said first locking position, the storage 
container lid is air-tightly mated with the receptacle, and formalin may pass 
10 from the reservoir that is comprised in the storage container lid to the receptacle 
to fully cover the tissue samples that are placed in said receptacle. 

When the storage container lid is subsequently twisted to a second locking 
position, airtight mating is maintained while the holes in the rubber membrane 
are twisted out of alignment with the holes in the plastic disc. Furthermore, the 
15 plastic disc is fixedly abutted to the storage container lid and is locked in place 
resting against - and providing support to - the rubber membrane. In the 
second locked position, the rubber membrane and the plastic disc thus co-act to 
provide an airtight and fluid-tight barrier between the formalin that is held in the 
receptacle and the air that is held in the storage container lid. 

20 Such a separation is advantageous, provided that the receptacle is substantially 
filled with the preserving agent when the seal is activated, as it ensures that the 
tissue samples are covered by the preserving agent, e.g. formalin, independent 
of the orientation of the tissue storage container during transport or other 
handling since the receptacle will be completely filled. 

25 Yet another advantage with the present system is that the collecting unit, the 
housing and the tissue storage container may be given unique and identical 
numbers, bar-codes or similar means of identification - prominently displayed to 
improve traceability and minimize the risk that tissue samples from one patient 
are mistakenly mixed up with tissue samples from another patient. 
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A further advantage of a tissue storage container of such a configuration is that 
the preserving agent and all vapors of said agent are maintained in airtight 
enclosures. In some of the envisioned embodiments, such vapors may be kept 
fully enclosed in the storage container lid until disposal - even after the lid is 
5 separated from the receptacle. Further, if opening of the tissue storage 

container is only done in a pathologist lab or similar facility characterized by the 
availability of adequate suction/ventilation and other protective equipment, 
operator exposure should be strongly reduced or entirely eliminated. 

In one particular embodiment, the receptacle comprises a net that may enclose 
10 the collecting unit and is configured to hold the samples in place in their 
individual chambers to ensure that they maintain at all times their spatial 
orientation while at the same time permitting the preserving agent to diffuse 
into the tissue samples for proper fixation. 

In a variant of this embodiment, the net comprises a plastic frame with a 
15 threaded section that is configured to mate with locking pins in the lid of the 
collecting unit. 

In one particular variant, the net is removably positioned in the center of the 
opening of the receptacle and mating takes place when the storage container lid 
is twisted to its first position. When the storage container lid is subsequently 

20 twisted to its second, locked position, the net is twisted along with the lid, 
maintaining the connection. When the storage container lid is subsequently 
removed from the receptacle, the net stays attached to the lid of the collecting 
unit, ensuring that the tissue samples maintain their mutual spatial orientation 
until the net is removed by a pathologist or similarly trained individual. This 

25 feature is particularly advantageous in the harvesting of tissue samples in the 
prostate, where samples are harvested according to specific systems or 
methodologies. Since the absence or presence of prostate cancer in specific 
samples may ultimately determine the choice of treatment, the preserving the 
order and spatial orientation of the individual samples is crucial. 
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In an alternative embodiment, the lid of the tissue storage container is pre-filled 
with the preserving agent and the plastic disc is an integral part of the storage 
container lid. This permits the elimination of the separate vessel and provides a 
more user-friendly alternative to the system described above. 

5 Additional aspects of the invention will be apparent to those of ordinary skill in 
the art in view of the detailed description of various embodiments, which is 
made with reference to the drawings, a brief description of which is provided 
below. 

Brief description of the drawings 

10 Fig. 1 is a semi-frontal view of a disposable unit according to an aspect of the 
present invention. 

Fig. 2 is a semi-frontal view of a hand-piece according to an aspect of the 
present invention 

Fig. 3 is a more detailed view of the collecting unit and the collecting unit lid. 
15 For clarity, the housing has been removed. 

Fig. 4 is an exploded view of the collecting unit with the housing removed as it is 
being mated to the lid of a tissue storage container. 

Fig. 5 is an upward-looking view of the collecting unit after being mated to the 
lid of a tissue storage container. 

20 Fig. 6 shows a simple receptacle of a tissue storage container, the receptacle 
being primarily configured to receive larger tissue samples such as those 
produced by an open biopsy. 



25 



Fig. 7 shows a receptacle of a tissue storage container, the receptacle being 
more specifically suited to applications with multiple biopsy devices with a net 
that is configured to enclose the collecting unit of a tissue collecting device. 
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Fig. 8 shows a receptacle for a tissue storage container similar to the receptacles 
disclosed in figures 6 and 7 , with a plastic lid that is a part of a user-activated 
seal. 

Fig. 9 is an upward-looking view of the collecting unit as it is inserted into the 
5 net that is comprised in one particular embodiment of the receptacle of the 
tissue storage container. For clarity, the tissue storage container with its 
receptacle is omitted from this figure. 

Fig. 10 is an upward-looking view of the collecting unit after being inserted into 
and firmly attached to the net described in figure 6. 

10 Fig. 11 shows a tissue storage container lid comprising a luer lock with an 

operatively connected one-way valve that is configured to receive a syringe. In 
one embodiment of this invention, the syringe is used to inject formalin into the 
tissue storage lid, wherefrom it passes into the receptacle of the tissue storage 
container to cover the tissue samples that are housed in the tissue collecting 

15 unit. 

Fig. 12 shows a tissue storage container lid similar to that of figure 11, but with 
a septum instead of a luer lock. 

Figs. 13-20 show the operating sequence of the transfer of tissue samples from 
the temporary storage of a tissue collecting device to the more permanent 
20 storage and fixation according to a specific embodiment of the present 
invention. 

Figs. 21-24 illustrate an embodiment of a tissue storage container, the lid of 
which itself constitutes a vessel for containing a preserving agent. 

Detailed description of the drawings 

25 Figures 1 and 2 show a multiple biopsy device that is particularly well suited to 
form part of a comprehensive tissue sampling system in accordance with the 
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invention. The biopsy device comprises a disposable unit with invasive 
components 1, comprising a cutting cannula 102 and a tissue-receiving 
container 104 that is movably received in an inner lumen of the cutting cannula 
102 in response to the motions of a toothed rack that is attached to the proximal 
5 end of said tissue-receiving container, the toothed rack being in turn driven by a 
motor (not shown). 

The biopsy device may include embodiments of the device claimed and 
described in International Patent Application No. PCT/DK2007/000166, which is 
hereby incorporated by reference. 

10 Operatively coupled to this disposable unit is a hand-piece, shown in Fig. 2. The 
hand piece includes a power source, a vacuum unit, a motorized driver unit and 
a user interface 2 comprising twin buttons and a means for visually inspecting a 
tissue sample at a suitable point in time. By comprising these and other 
components, said device provides a fully automated tissue harvesting 

15 mechanism that is capable of sequentially harvesting multiple tissue samples 
and bringing these to a point outside the body of a patient. 

Furthermore, the device comprises an automatic tissue collecting device 3 (Fig. 
1), at least part of which is in operative engagement with the disposable unit. 
Said tissue collecting device may comprise a collecting unit 4 (Fig. 3) that is 
20 stepwise rotatable about a central axis and is detachably received in a housing 5 
(Fig. 1). 

As shown in Fig. 3, a lid 6 is attached to the collecting unit and is configured to 
releasably interface with the housing to hold the collecting unit in place in the 
housing for the duration of a biopsy procedure. The lid is furthermore 
25 configured to mate with a tissue storage container lid 7 (Fig. 5), according to a 
tissue transfer procedure from temporary storage to permanent storage, as 
shown in Figs. 4 and 5. 

Figs. 6-8 show different receptacles of tissue storage containers for biopsy 
samples. 
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Fig. 6 shows a receptacle of a tissue storage container, the receptacle being 
primarily suited to larger tissue samples that may be placed directly in a trough 
8, such as those harvested in an open biopsy. A plastic disc that may form part 
of a user-activated seal has been omitted from the drawing for the sake of 
5 simplicity. However, it should be understood that such a disc may be needed to 
provide a gas-tight enclosure at all times. It is envisaged that such a receptacle, 
coupled to a tissue storage container lid, will provide general surgeons with, for 
example, an advantageous means of protecting themselves against excessive 
exposure to preserving agents, such as formalin, while handling the tissue 
10 samples. 

Fig. 7 shows a receptacle of a tissue storage container, the receptacle being 
configured to interface with multiple biopsy devices such as the one shown in 
Figs. 1 and 2. The receptacle comprises a net 9 that is removably suspended 
centrally over the through and is configured to receive and enclose a collecting 

15 unit of the biopsy device. Said net may comprise a supporting frame of plastic 
or similar material with structure for releasably mating with the lid of the 
collecting unit. Such structure may for instance comprise two or more locking 
grooves that are formed in the frame and are configured to receive two or more 
locking pins that are formed in the collecting unit lid. Such a net is thought to 

20 be of particular relevance in the sampling of lesions in the prostate, where the 
sequence and orientation of tissue samples relative to their origin in the sampled 
tissue is crucial. For such applications, it is important to ensure that the tissue 
samples - or fragments of these - do not drift away from the tissue chambers 
where they were originally placed. The net should therefore be comprised of a 

25 very fine mesh. Figs. 9 and 10 show the collecting unit 4 and the net 9 before 
and after mating. For the sake of simplicity, the tissue storage container with its 
receptacle is omitted. 

In addition to the above, the net 9 may also be used to house a plurality of 
individual tissue samples, such as those harvested with a conventional core 
30 needle or a multiple biopsy device without a tissue collecting device. Such 

samples may either be placed directly in the net, or they may be kept separate. 
This may, for instance, be accomplished by providing a net that is or may be 
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divided into smaller compartments. This may be accomplished by inserting 
suitably configured partitions that are supported by the plastic frame, for 
example. 

Fig. 8 shows a receptacle of a tissue storage container, the receptacle being 
5 similar to the receptacle of Figs. 6 and 7 , but according to this variant, a plastic 
disc 10 is removably placed over the trough 8 of the receptacle. Said plastic 
disc 10 comprises a plurality of holes 16 that may be aligned with a similar 
plurality of holes 17 in a rubber membrane 11 to provide a fluid path (Fig. 5). 
The membrane is an integral part of the tissue storage container lid. These two 

10 components may be combined to comprise a gas and fluid tight seal between 
the tissue storage container lid and the trough 8 of the receptacle. In a 
particular embodiment, the combination is accomplished by mating the plastic 
disc 10 with the tissue storage container lid by means of at least two essentially 
rectangular locking bars 12 (Fig. 9). The bars 12 are formed in the outer 

15 periphery of the plastic disc 10 and are configured to slide in at least two 

recesses 13 in the rim of the receptacle (Fig. 6). The length of these recesses 
determines the free rotating motion that the plastic disc may perform relative to 
the receptacle. Said locking bars may be brought in operative engagement with 
at least two locking recesses (not shown). Said locking recesses are formed in 

20 the rim of the tissue storage container lid as said lid is twisted towards its 

second locked position. When this is done, the plastic disc 10 is held stationary 
relative to the twisting motion of the tissue storage lid, and the holes 17 in the 
rubber membrane 11 are twisted out of alignment with the holes 16 in the 
plastic disc 10. In this position, the rubber membrane 11 and the plastic disc 10 

25 comprise a user-activated seal that is gas-and fluid-tight and may provide a 
barrier between the tissue storage container lid and the through of the 
receptacle, independent of the shape or size of said receptacle. 

Figs. 11 and 12 show specific ingress means in accordance with specific 
embodiments of the present invention. 

30 Fig. 11 shows a tissue storage lid that comprises a female luer lock 14 in 
operative connection with a one-way valve (not shown). Said luer lock is 
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configured to receive a syringe containing a preserving agent (e.g., formalin) 
and to provide a gas-tight seal for the duration of injection of the preserving 
agent, as well as following removal of the syringe. 

Fig. 12 shows an alternative embodiment that comprises a rubber septum 15 
5 that may be pierced, for instance, by a hypodermic needle that is coupled to a 
syringe. 

In the following, a particular embodiment of a comprehensive tissue sampling 
system is used for explanatory purposes, but it is understood that the principles 
and methods disclosed in this invention are not restricted to usage with this 
10 particular system. 

When a biopsy is prescribed, the operator may prepare a biopsy device in 
accordance with the instructions for use for that particular device. The 
exemplary device that is a part of the comprehensive tissue sampling system is 
prepared by removing a protective foil from the transport container of a sterile 
15 disposable unit and subsequently removing the disposable unit from a transport 
container therefor. 

While maintaining sterility, the operator may then insert and couple the sterile 
disposable unit to a hand-piece. Coupling energizes the device. The operator 
may then proceed to carry out a desired number of biopsies in accordance with 
20 the instructions for use and the principles of procedure that pertain to that 

particular type of biopsies, as described e.g. in International Patent Application 
No. PCT/DK2007/000166, which is hereby incorporated by reference. 

During a biopsy procedure carried out with the exemplary device, tissue samples 
are sequentially harvested and placed in a tissue-receiving container. Said 
25 tissue-receiving container is then transported to a point outside the body of the 
patient that corresponds with an automatic tissue-collecting device. 



Said tissue-collecting device is a part of the disposable unit. It comprises means 
for ejecting a plurality of sequentially arriving tissue sample from the tissue- 
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receiving container and of temporarily storing said plurality of tissue samples in 
individual tissue chambers. In one particular embodiment, the ejection means 
comprise a comb-like ejector frame with a plurality of ejector pins. Said ejector 
pins are temporarily insertable through a plurality of holes in the tissue-receiving 
5 container, which is capable of reciprocating motion relative to the tissue- 
receiving container. The means for temporarily storing a plurality of tissue 
samples may comprise a cylindrical, drum-like collecting unit with a number of 
semi-open tissue chambers distributed evenly along - and sunk into - its 
circumference. A plurality of lands and grooves configured to interface with the 

10 ejector pins of the ejector frame are also distributed along the circumference 

and perpendicular to an axis of rotation. Said collecting unit is movably housed 
in a housing that is releasably attached to the remainder of the disposable unit, 
and is stepwise rotatable about a central axle to sequentially expose each of a 
plurality of tissue chambers to receive a tissue sample. A collecting unit lid is 

15 configured to releasably hold the collecting unit in place in the housing by 
providing at least one locking pin releasably received in at least one locking 
recess in the inner periphery of the housing. 

When a tissue sample has been harvested and transported to a point 
corresponding with the automatic tissue-collecting device, said device is 

20 energized by means comprised in the hand-piece. The ejector frame is moved 
from a first lowered position towards a second raised position, through which 
movement the plurality of ejector pins are brought in contact with the tissue 
sample that recedes in the tissue-receiving container. Said contact urges the 
tissue sample out of the tissue-receiving container and into the exposed opening 

25 of one of a plurality of semi-open tissue chambers. Subsequent to this, the 
collecting unit starts rotating, whereby the lands and grooves of the collecting 
unit mesh with the fully raised ejector pins. By suitably configuring the points of 
interception of the grooves and lands with the tissue chambers, fork-like 
structures may be obtained that may gently support and lift the tissue sample 

30 off the ejector pins as these begin their motion towards their first lowered 
position. 
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The fork-like structure is shown in Fig. 3. Thus, the tissue-receiving chamber 
may be emptied without requiring the intervention of an operator, and the 
tissue-receiving container may be repositioned in the anatomy of the patient to 
receive another tissue sample. 

5 By repeating the above procedure a desired number of times, a desired number 
of biopsy samples may be harvested in a single device insertion. 

Such and other embodiments of tissue harvesting and collecting systems are 
described further in International Patent Application No. PCT/DK2007/000166, 
which is hereby incorporated by reference. 

10 Subsequent to the harvesting of the desired number of biopsy samples, the 
device may be removed from the anatomy of the patient. By decoupling the 
disposable unit from the hand-piece, access to the tissue-collecting device may 
be obtained. Subsequently, the housing - along with the collecting unit and the 
collecting unit lid - may be detached from the disposable unit, as shown in Fig. 

15 13. 

A significant advantage of the invention is to permit the operator to apply to the 
tissue samples a volume of a preserving agent such as formalin while at the 
same time protecting the operator from exposure to said preserving agent. 

Another advantage is to allow the operator to transfer the tissue samples from 
20 the temporary storage that is provided by the tissue-collecting device to a more 
permanent storage where fixation of samples is possible without having to 
physically manipulate individual samples. 

In the particular embodiment of the comprehensive tissue sampling system, 
these and other problems are solved by providing a tissue storage container that 
25 comprises an essentially gas-tight enclosure when closed and has a lid that may 
be mated to the collecting unit lid with a snap-lock. 
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When the operator has detached the housing 5 - along with the collecting unit 4 
and the collecting unit lid 6 - from the disposable unit, he may attach the 
storage container lid 7 to the collecting unit lid 6 by means of twin locking pins 
that are configured to mate with twin locking recesses in the collecting unit lid 6. 
5 By twisting the tissue storage container lid in a counterclockwise direction, he 
may unscrew the collecting unit lid 6 from the housing 5. The collecting unit 4 
along with the samples may then be removed from the housing 5, as shown in 
Fig. 14. Fig. 15 shows the collecting unit 4 mated to the tissue storage 
container lid 7. 

10 Subsequent to removal of the housing 5, the rim of the tissue storage container 
lid 7 may be placed against the rim of the receptacle of the tissue storage 
container while the collecting unit 4 is inserted in the central hole of a plastic 
disc 10 that is removably placed over the trough of the receptacle and is a part 
of a user-activated seal between the tissue storage container lid and the 

15 receptacle, as shown in Fig. 16. The arrow denominated "1" shows the direction 
of insertion of the collecting unit through the hole in the plastic disc 10. 
Immediately behind the plastic disc - and suspended centrally above the 
through of the receptacle - is placed a net that is configured to receive and 
enclose the collecting unit as well as the tissue samples that are held in their 

20 individual tissue chambers. 

To securely join the tissue storage container lid 7 and the receptacle 8, the 
operator may then twist the lid to a first locked position, as shown by the arrow 
denominated "2". In this position, properly configured seals of rubber or a 
similar material ensure that the tissue storage container remains a gas-tight 
25 enclosure as soon as the tissue storage container lid has been twisted into said 
first locking position. 

In addition, at least two locking pins in the collecting unit lid 7 are screwed into 
a threading in the rim of the net as the tissue storage container lid is twisted 
into its first locking position, ensuring that the net remains attached to the 
30 collecting unit to keep the samples in place in the tissue chambers. 
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As the tissue storage container lid 7 is twisted to the first locked position, a 
plurality of holes in the plastic plate is aligned with a similar plurality of holes in 
a rubber membrane that comprises another part of a user-activated seal 
between the tissue storage container lid and the receptacle. Thus, a fluid 
5 connection is established between the reservoir in the tissue storage container 
lid 7 and the receptacle 8. Fig. 17 shows the tissue storage container fully 
assembled and awaiting the ingress of the preserving agent. 

The first locked position of the tissue storage container lid corresponds with the 
ingress stage. Accordingly, the operator may mate or connect a vessel 20 
10 containing a preserving agent to the tissue storage container lid, as shown in 
Fig. 18. The arrow denominated u 3" shows the direction of connection of the 
vessel 20. 

In one particular embodiment, connection is accomplished by screwing a syringe 
containing formalin onto a female luer lock that is in operative connection with a 
15 one-way valve, but other means of gas-tight connection between a vessel and 
an ingress means are also envisioned, such as a hypodermic needle that is 
inserted in a septum or a hose with a clamp that is pressed onto a spout. 

Once a gas-tight connection has been accomplished, the operator may place the 
tissue storage container including the receptacle 8 and the lid 7 on a horizontal 
20 surface with the bottom of the receptacle resting on said surface, and inject the 
contents of the vessel 20 (i.e. syringe) into the reservoir that is comprised in the 
tissue storage container lid. Injection is shown in Fig. 19, with the arrow 
denominated "4" showing the direction of motion of the syringe plunger. 

The holes that are comprised in the rubber membrane and the plastic disc will 
25 permit the preserving agent to run from the reservoir into the receptacle, while 
at the same time permitting air from the receptacle to flow into the tissue 
storage lid. 

Following completion of the injection, the operator may remove the syringe from 
its gas-tight connection with the tissue storage container lid. In accordance with 
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the present embodiment, the one-way valve operatively connected to the female 
luer lock will prevent the escape of compressed air and vapors of preserving 
agent. 

Subsequent to removal of the syringe, the operator may operate the user- 
5 activated seal by twisting the tissue storage container lid to its second locked 
position, as shown in figure 20. The arrow denominated "5" shows the direction 
of twisting. During this, the plastic disc is held stationary by at least two ridges 
that are formed in the rim of the receptacle and are brought to rest against at 
least two locking bars that are formed in the plastic disc. The rubber 

10 membrane, meanwhile, twists along with the tissue storage container lid, which 
causes the holes in the membrane to rotate out of alignment with the holes in 
the plastic disc. The combination of the inherent stiffness of the membrane 
material and the pressure exerted by the compressed air contained in the 
reservoir of the tissue storage container lid will ensure that the rubber 

15 membrane is held against the plastic disc to provide a fluid-tight seal, effectively 
keeping the preserving agent contained in the receptacle during transport. 

While the tissue storage container lid is twisted towards its second locked 
position, the at least two locking bars of the plastic disc slide into operative 
engagement with at least two locking recesses formed in the rim of the tissue 

20 storage container lid 7. By suitable configuration of the locking bars and/or the 
locking recesses (e.g., by forming snap locks in either one or the other), the 
plastic disc may be mated to the tissue storage container lid. Since the plastic 
disc is removably placed over the through of the receptacle, it will stay attached 
to the tissue storage container lid when the lid is removed, pressing at all times 

25 against the rubber membrane to maintain the fluid-tight seal 

When the tissue storage container lid has been twisted to its second closed 
position, the tissue storage container along with the tissue samples may be sent 
to the pathologist for further analysis. 

When the pathologist desires to further evaluate the tissue samples, he should 
30 position the tissue storage container in a fume closet before removing the tissue 
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storage container lid from the receptacle. While the compressed air and vapors 
of preserving agent should be gas-tightly contained within the tissue storage 
container lid by the user-activated seal, a little compressed air will most likely be 
trapped between the surface of the preserving agent and the seal. Furthermore, 
5 some preserving agent is bound to escape in gaseous form while the receptacle 
is open. 

The pathologist should therefore leave the receptacle in the fume closet while 
removing the net from the collecting unit and samples from the collecting unit 
tissue chambers, whereupon he may reseal the receptacle by replacing the 
10 tissue storage container lid. 

It is understood that such a tissue storage system may also be adapted to 
function with other types of biopsy devices than the described multiple biopsy 
device. For instance, the individual tissue cores that are produced by 
conventional core needle devices may be placed on millipore paper, for 
15 example, which in turn may be placed either in the main compartment of the 
receptacle or in the net of the receptacle. This will permit the operator to inject 
the preserving agent without exposure to the preserving agent. 

Figs. 21-24 illustrate an embodiment of a tissue storage container, the lid of 
which itself constitutes a vessel for a preserving agent. As shown in Fig. 21, the 

20 tissue storage container comprises a receptacle 80 for receiving the collecting 
unit 4 attached to a tissue storage container lid 70. The lid contains a volume of 
a tissue preserving agent, such as formalin. The receptacle is partially covered 
by a disc 81 having a central opening 84 for receiving the collecting unit 4. The 
disc also includes holes 82 for receiving a volume of preserving agent released 

25 through apertures 72 provided in a lower portion of the lid 70, as described 

below. The apertures may optionally be closed or sealed. L-shaped projections 
74 are provided on a rim portion of the tissue storage container lid 70. Upon 
axial displacement of the collecting unit 4 into the receptacle 4, the L-shaped 
projections 74 pass through interstices 85 formed in a rim portion 86 of the 

30 receptacle 80. Depressions 76 in the L-shaped projections may subsequently 
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engage protrusions 87 in the rim portion 86 of the receptacle 80, as described 
further below. 

In the state shown in Fig. 22, the tissue storage container lid 70 has been placed 
so that its lower rim portion abuts the rim portion 86 of the receptacle 80, with 
5 the collecting unit 4 placed in a trough of the receptacle 80. The lid 70 may then 
be twisted to the position shown in Fig. 23, i.e. to a first locked position, in 
which the holes 82 formed in the disc 81 of the receptacle 80 are aligned with 
the apertures 72 formed in the lower portion of the lid 70. As a consequence of 
twisting of the lid 70 to the position shown in Fig. 23, seals optionally closing the 
10 apertures 72 may be broken, e.g. ruptured by suitable rupturing structure 
provided e.g. on an upper surface of the disc 81. The volume of preserving 
agent in the lid 70 is then allowed to flow into the receptacle 80. Preferably, the 
volume of preserving agent in the lid 70 is just sufficient to fill the receptacle 80 
to entirely cover the tissue sample(s) held by the collecting unit 4. 

15 Finally, the lid 70 is twisted further as shown in Fig. 24 to a second locked 
position, in which the depressions 76 in the L-shaped projections 74 are 
engaged by the projections 87 of the rim portions 86 of the receptacle 80. In the 
second locked position, the apertures 72 are rotated beyond the holes 82 and 
hence fully covered by material of the disc 81, so that the preserving agent now 

20 contained in the vessel 80 is prevented from flowing back into the lid 70. 

While this invention is susceptible of embodiment in many different forms, there 
is shown in the drawings and will herein be described in detail preferred 
embodiments of the invention with the understanding that the present disclosure 
is to be considered as an exemplification of the principles of the invention and is 
25 not intended to limit the broad aspect of the invention to the embodiments 
illustrated. 
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CLAIMS 

1. A tissue handling system comprising: 

- a biopsy device having an invasive unit with tissue-receiving and tissue- 
severing components being capable of harvesting and bringing at least one 

5 tissue sample to a point outside the body of a patient; 

- a tissue collecting device adapted to be brought in detachable operative 
engagement with the tissue-receiving components of the biopsy device to 
remove the at least one tissue sample; 

- a tissue storage container configured to receive the at least one tissue sample, 
10 the entire tissue collecting device, or the part of the collecting device that 

contains the at least one tissue sample, the tissue storage container further 
being configured to receive a volume of preserving agent; and 

- a vessel adapted to contain the preserving agent adapted to be gas-tightly 
mated or coupled to the tissue storage container. 

15 2. A system according to claim 1, wherein the vessel has a compartment for 

storing the preserving agent, and wherein the compartment is closed by a liquid 
and gas tight closure, said closure being releasable when the vessel is mated or 
coupled to the tissue storage container. 

3. A system according to claim 2, wherein the tissue storage container and the 
20 vessel comprise a connecting structure for gas-tightly mating or coupling the 

vessel to the tissue storage container, and wherein the connecting structure is 
arranged to cause said closure to be released as a consequence of mating or 
coupling the vessel to the tissue storage container. 

4. A system according to any of the preceding claims, wherein the vessel is 
25 comprised in a lid for closing the tissue storage container. 

5. A system according to claim 4, wherein the lid is attachable to the tissue 
storage container in such a way that a first attachment action establishes a gas 
tight coupling of the vessel to the tissue storage container, and a second 
attachment action causes release of said closure, the tissue storage container 
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and the lid being arranged such that the second attachment action cannot occur 
prior to the first attachment action. 

6. A system according to claim 1, wherein the vessel includes a syringe, and 
wherein the tissue storage container comprises a connecting mechanism for gas- 

5 tightly mating or coupling the syringe to the tissue storage container. 

7. A system according to any of the preceding claims, wherein the collecting 
device comprises a collecting unit which comprises a plurality of individual tissue 
chambers, and wherein the collecting device is capable of sequentially removing, 
from the tissue-receiving components of the biopsy device, a plurality of 

10 individual tissue samples as they are excised from the body of the patient and of 
temporarily storing the tissue samples in individual tissue chambers. 

8. A system according to any of claims 1-6, wherein the collecting device 
comprises a collecting unit, which comprises a chamber, and wherein the 
collecting device is capable of sequentially removing, from the tissue-receiving 

15 components of the biopsy device, a plurality of individual tissues samples as 
they are excised form the body of the patient and of temporarily storing the 
tissue samples in one single bulk in said chamber. 

9. A system according to any of the preceding claims, wherein the vessel is 
adapted to contain a volume of preserving agent, which is sufficient to cover the 

20 at least one tissue sample when stored in the tissue storage container. 

10. A method of handling at least one harvested biopsy tissue sample, the 
method comprising: 

- providing the at least one tissue sample in tissue-receiving components of a 
biopsy device outside the body of a patient; 

25 - detachably engaging a tissue collecting device to said tissue-receiving 
components; 

- arranging the at least one tissue sample, the entire tissue collecting device, or 
the part of the collecting device that contains the at least one tissue sample in a 
tissue storage container; 
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- gas-tightly mating or coupling a vessel containing a volume of a preserving 
agent to the tissue storage container; 

- transferring the volume of preserving agent from the vessel to the tissue 
storage container, when the vessel is gas-tightly mated or coupled to the tissue 

5 storage container. 

11. A method according to claim 10, wherein the vessel has a compartment for 
storing the preserving agent, and wherein the compartment is closed by a liquid 
and gas tight closure, and wherein said closure is released from a closed 
condition to an open condition, when the vessel is mated or coupled to the tissue 

10 storage container. 

12. A method according to claim 11, wherein said closure is caused to be 
released as a consequence of mating or coupling the vessel to the tissue storage 
container. 

13. A method according to claim 12, wherein the vessel is comprised in a lid for 
15 closing the tissue storage container, and wherein the lid is attached to the tissue 

storage container in such a way that a first attachment action establishes a gas 
tight coupling of the vessel to the tissue storage container, and a second 
subsequent attachment action causes release of said closure. 

14. A method according to claim 13, comprising, subsequently to said step of 
20 transferring, the further step of conveying the tissue storage container with the 

at least one tissue sample container therein from a first handling site to a 
second handling site, when the tissue sample container is closed by said lid. 

15. A system for storing at least one harvested biopsy tissue sample, the system 
comprising: 

25 - a tissue storage container capable of receiving and storing the at least one 
tissue sample; 

- a vessel containing a volume of a preserving agent; 

- a connecting structure for gas-tightly mating or coupling the vessel to the 
tissue storage container; 
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- a fluid transferring mechanism for causing a transfer of the volume of 
preserving agent from the vessel to the tissue storage container, when the 
vessel is gas-tightly mated or coupled to the tissue storage container. 

16. A system according to claim 15, wherein the vessel has a compartment for 
5 storing the preserving agent, and wherein the compartment is closed by a liquid 

and gas tight closure, said closure being releasable when the vessel is mated or 
coupled to the tissue storage container. 

17. A system according to claim 16, wherein the tissue storage container and 
the vessel comprise a connecting structure for gas-tightly mating or coupling the 

10 vessel to the tissue storage container, and wherein the connecting structure is 
arranged to cause said closure to be released as a consequence of mating or 
coupling the vessel to the tissue storage container. 

18. A system according to any of claims 15-17, wherein the vessel is comprised 
in a lid for closing the tissue storage container. 

15 19. A system according to claim 18, wherein the lid is attachable to the tissue 
storage container in such a way that a first attachment action establishes a gas 
tight coupling of the vessel to the tissue storage container, and a second 
attachment action causes release of said closure, the tissue storage container 
and the lid being arranged such that the second attachment action cannot occur 

20 prior to the first attachment action. 

20. A system according to claim 15, wherein the vessel includes a syringe, and 
wherein the tissue storage container comprises a connecting mechanism for gas- 
tightly mating or coupling the syringe to the tissue storage container. 



25 



21. A system according to any of claims 15-20, wherein the vessel is adapted to 
contain a volume of preserving agent, which is sufficient to cover the at least 
one tissue sample when stored in the tissue storage container. 
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22. A vessel for a system according to any of claims 15-21, said system 
comprising a tissue storage container capable of receiving and storing at least 
one tissue sample, the vessel comprising: 

- a cavity containing a volume of a tissue preserving agent; 

5 - connecting elements for gas-tightly mating or coupling the vessel to the tissue 
storage container; 

- fluid transferring element for causing a transfer of the volume of preserving 
agent from the vessel to the tissue storage container, when the vessel is gas- 
tightly mated or coupled to the tissue storage container. 

10 23. A vessel according to claim 22, comprising a compartment for storing the 
preserving agent, and wherein the compartment is closed by a liquid and gas 
tight closure, said closure being releasable when the vessel is mated or coupled 
to the tissue storage container. 

24. A vessel according to claim 22, the vessel being comprised in a lid for closing 
15 the tissue storage container. 
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